Models such as the Anaerobic Digestion Model No. 1 (ADM1) assume that pH can be calculated directly from the concentration of hydrogen ions. However because pH is, by definition, the negative logarithm of the hydrogen ion activity, and thus pH measurements represent hydrogen ion activities, this approach may lead to a bias between measured and predicted pH values.
INTRODUCTION
Pig manure can be digested to produce methane (CH 4 ) under anaerobic conditions. The production of CH 4 is governed by a number of factors such as concentration of substrates, biomass, rates of growth and degradation, concentration of inhibitory compounds and the osmotic and physical stress imposed on the specific micro-organisms in the anaerobic processes.
In anaerobic digesters pH varies as substrates are degraded and process conditions change as a consequence of fresh manure fed to the reactor and changes in the operation of the digester. If pH in digesters can be controlled and predicted better, it may be possible to improve individual processes in the digester when needed and avoid process breakdowns.
Models such as the ADM1 model (Batstone et al. 2002) have been developed to study anaerobic processes in detail, but they do not include the effect of ionic strength in their pH calculations. As pH is a key parameter in the ADM1 and a number of biological and chemical processes depend on pH, improved modelling of pH in the ADM1 and other models may lead to better model calibration and simulation results and further progress in the field of modelling physiological and biochemical processes. 
METHODS
Theory for taking into account ionic strength pH is defined as the negative, base 10 logarithm of the activity of hydrogen ions {H þ }: 
Individual ion activities 
f is the individual ionic activity coefficient, A and B are constants; respectively <0.51 and <0.33 in water, a is the ion size parameter (Stumm & Morgan 1996) . Both the Davies and the 
The use of Equation (7) ), when I ¼ 0.1, using the Davies equation. calculated from f H þ and {H þ } giving a charge balance Equation (written in a shortened version) as: Standard NEN 1483. The density of the manure was determined and its concentration of TIC was determined by the method described by Anderson & Yang (1992) .
Values are shown in Table 2 .
Experiments
A total of 27 experiments were done. 9 experiments with 100% raw pig manure, 9 with 75% manure and 25% demineralised water and 9 with 50% manure and 50% seconds and ceased after a few minutes.
Analysis
A model implementing a procedure for calculating pH in pig manure was developed in the programming language Java. The core of the model is a standard charge balance Equation (Stumm & Morgan 1996; Batstone et al. 2002) including the ions NH (Levine 1995; Noggle 1996) , because when ionic strength changes, K C a , f H þ , and the concentration of ions change, and the ionic strength has to be calculated again. Before the calculation is started, initial pH and the concentrations of compounds are fed into the model. It is also specified which form of the Davies Equation (6) is used for the ionic strength corrections.
When KCl is added to the manure a procedure very similar to the one described in Figure 1 To see which parameter b of Equation (6) would fit the data best; the b value in Equation (6) 
To make sense of a comparison between the current ADM1 and a version of the ADM1 taking into account ionic strength, inhibition and affinity parameters in the current ADM1 should be corrected together with the pH algorithm.
When this is done, the precision of the modelling of the pH dynamics in the ADM1 should improve, as this would be the right way of calculating pH.
CONCLUSION
This study shows that using the Davies equation for calculating the effect of ionic strength in the pig manure investigated in this study is not accurate. The Davies equation was however more accurate than if no ionic strength corrections were done.
Furthermore it was shown, that changing the parameter b in Equation (6) to 0.078 was even more accurate than both the Davies equation with the b value proposed by Davies, and if no ionic strength corrections were done.
